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Abstract 



PURPOSE:To mount an LSI on an inexpensive film substrate such as PET film having a high 
precision Interconnecting pattern made of ITO, etc., with applying little heat and reduce the size in the 
form of a package. 

CONSTITUTION:Connecting electrodes (bumps) 12 of an LSI 1 1 are connected to a connecting part 
2a of a transparent conductor film 2 such as ITO film formed on a transparent film such as PET, and a 
light-setting resin 6 such as ultraviolet-setting resin is inserted between the LSI 11 and substrate 1 by 
coating, etc. The resin 6 is irradiated with light 16 such as ultraviolet ray to harden, thereby fixing the 
LS1 1 1 to the substrate 1 . 
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PURPOSE: To mount an LSI on an inexpensive film substrate such 
as PET film having a high precision interconnecting pattern made of 
ITO, etc., with applying little heat and reduce the size in the form of a 
package. 

CONSTITUTION: Connecting electrodes (bumps) 12 of an LSI 1 1 are 
connected to a connecting part 2a of a transparent conductor film 2 
such as ITO film formed on a transparent film such as PET, and a 
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:laims 



:Claim(s)] 

Claim 1] Connection structure of the electronic parts characterized by to fix these electronic parts to the 
iforementioned bright film substrate through a photoresist while forming the aforementioned circuit pattern by the 
ransparent electric conduction film in a bright film substrate and joining the aforementioned connection electrode of 
he aforementioned electronic parts to the aforementioned connection of the circuit pattern by this transparent electric 
conduction film in the connection structure of electronic parts where a connection electrode is joined to the connectio 
)f the circuit pattern prepared in the film substrate. 

Claim 2] In the connection method of the electronic parts which joined the connection electrode of electronic parts t( 
he connection of the circuit pattern prepared in the film substrate While joining the aforementioned connection 
jlectrode of the aforementioned electronic parts to the aforementioned connection of the aforementioned circuit patte 
)y the transparent electric conduction film formed in the bright film substrate The connection method of the electroni 
Darts characterized by making a photoresist intervene between these electronic parts and the aforementioned bright 
:ilm substrate, making it harden by irradiating light at this photoresist, and fixing the aforementioned electronic parts 
he aforementioned bright film substrate. 

Claim 3] It is the liquid crystal display module characterized by being the bright film substrate which the 
iforementioned driver substrate joined the connection electrode of the aforementioned integrated circuit to the 
connection of the circuit pattern by the transparent electric conduction film in the liquid crystal display module joinec 
md equipped with the driver substrate by which the integrated circuit was carried in side **** of a liquid crystal 
display panel, and fixed this integrated circuit through the photoresist. 



Translation done.] 



^ NOTICES * 



Japan Patent Office is not responsible for any 
iamages caused by the use of this translation. 

I. This document has been translated by computer. So the translation may not reflect the original precisely, 
i.**** shows the word which can not be translated. 
Mn the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Detailed Description of the Invention] 
•0001] 

Industrial Application] this invention relates to the liquid crystal display module connected and equipped with the 
iriver substrate in which LSI was carried by the connection structure of electronic parts, such as LSI, and the 
connection method which are carried in a film substrate, and the method of such connection. 
:0002] 

^Description of the Prior Art] For example, in a liquid crystal display, in order to make the handling in the time of 
issembly etc. easy, a liquid crystal display panel, the circuit board, etc. are modularized. As an example of the typical 
nounting gestalt of the conventional liquid crystal display module, in around a liquid crystal display panel, two or 
Tiore driver substrates in which each LSI the object for segments and for common (Large Scale Integration : large- 
;cale integrated circuit) was carried were joined, and this driver substrate is further joined to the two-side side at the 
circuit board for control, respectively. 

0003] Usually, a TAB (Tape Automated Bonding) method is used for bare chip mounting of a driver substrate, the 
position into which, as for this TAB method, the chip (LSI) of a base film (driver substrate) goes beforehand - a 
ievice ~ a hole - a square hole and the hole for a slit (opening) are prepared, and a copper (Cu) foil is laminated 
hrough adhesives on it, and after carrying out pattern formation, it is the method which joins the inner lead which 
projected in the shape of a finger in the device hole, and the bump electrode by the side of a chip (LSI) 
:0004] 

TProblem(s) to be Solved by the Invention] In the conventional TAB method, however, the film substrate which 
consists of a polyimide Since solder etc. was melted, it has joined through a bump at the time of junction of LSI and 
J00-400-degree C high temperature is impressed at this time A device hole and a slit (opening) are opened in a devici 
portion so that a film may not melt in the high temperature. It projects in the shape of a finger by making into an inne 
ead Cu foil which forms a circuit (circuit pattern) in the inner direction, has structure which carries out junction 
naintenance of the device (LSI), and had become a cost rise. 

0005] Moreover, since a certain amount of intensity is required from holding a device (LSI), the thickness of 10-30 
nicrometers or more is required for Cu foil as an inner lead. However, since wet etching is used for patterning of Cu 
'Oil which forms a circuit pattern, it is hard to form a detailed pattern by the isotropic etching, and a detailed pattern 
:annot be formed if Cu foil becomes thick. For this reason, in patterning of Cu foil, 70-micrometer pitch was a 
imitation. 

0006] Therefore, since the pattern of a detailed pitch was not able to be formed, LSI corresponding to this will be 
enlarged and there was a problem that a mounting gestalt could not be made small. 

0007] Then, the purpose of this invention is to be able to carry LSI in a cheap and high definition film substrate, 
Adthout impressing most heat, and offer the connection structure and the connection method of electronic parts which 
jnabled it to attain the miniaturization of a mounting gestalt. 

0008] Moreover, offering the liquid crystal display module connected and equipped with the driver substrate in whic 

1.SI was carried by the method of such connection also makes this invention the purpose. 

:0009] 

"Means for Solving the Problem] That the above technical problem should be solved invention according to claim 1 1 
he connection structure of electronic parts where a connection electrode is joined to the connection of the circuit 
Dattem prepared in the film substrate For example, the aforementioned circuit pattern by transparent electric 
:onduction films, such as ITO, is formed in bright film substrates, such as PET. While joining the aforementioned 
:onnection electrodes, such as a bump of the aforementioned electronic parts, such as LSI, to the aforementioned 
:onnection of the circuit pattern by this transparent electric conduction film, it is characterized by fixing these 



ilectronic parts to the aforementioned bright film substrate through photoresists, such as ultraviolet rays. 
0010] Moreover, invention according to claim 2 is set to the connection method of the electronic parts v^hich joined 
he connection electrode of electronic parts to the connection of the circuit pattern prepared in the film substrate. For 
example, while joining the aforementioned connection electrodes, such as a bump of the aforementioned electronic 
)arts, such as LSI, to the aforementioned connection of the aforementioned circuit pattern by transparent electric 
:onduction films, such as ITO formed in bright film substrates, such as PET Make it intervene by applying 
photoresists, such as ultraviolet rays, etc. between these electronic parts and the aforementioned bright film substrate, 
md it is made to harden by irradiating light, such as ultraviolet rays, at this photoresist, and is characterized by fixing 
he aforementioned electronic parts to the aforementioned bright film substrate. 

001 1] In the liquid crystal display module which invention according to claim 3 joined the driver substrate by which 
he integrated circuit was carried in side **** of a liquid crystal display panel, and it had and the aforementioned 
iriver substrate For example, it is characterized by being bright film substrates, such as PET which joined connection 
Mectrodes, such as a bump of the aforementioned integrated circuits, such as LSI, to the connection of the circuit 
pattern by transparent electric conduction films, such as ITO, and fixed this integrated circuit through photoresists, 
;uch as ultraviolet rays. 
:0012] 

Function] Since according to invention a claim 1 and given in two form a transparent electric conduction film in a 
)right film substrate, and join the connection electrode of electronic parts to the connection of this transparent electric 
:onduction film, and make a photoresist intervene between these electronic parts and a bright film substrate, it is mad 
:o harden by irradiating light at this photoresist and electronic parts are fixed to a bright film substrate, electronic pari 
mch as LSI, can be carried on a film substrate, without impressing most heat. 

0013] And by using the thin film of transparent electric conduction material, such as ITO, for formation of the circui 
pattern on a film substrate, patterning for example, below 70-micrometer pitch is also made possible, and the 
Tiiniaturization of a mounting gestalt can be realized. And since connection is using photoresists, such as ultraviolet 
•ays without the need of heating, it can use film substrates, such as cheap PET, and can expect a large cost cut. 
0014] Moreover, since it is the liquid crystal display module which joined and equipped side **** of a liquid crystal 
iisplay panel with the driver substrate by the bright film substrate which fixed to the connection of a transparent 
electric conduction film the integrated circuit which joined the connection electrode through the photoresist according 
:o invention according to claim 3, a large cost cut can be aimed at. 
:0015] 

Example] Below, the connection structure of the electronic parts concerning this invention and the example of a 
:onnection method and a liquid crystal display module are explained based on drawing 1 or drawing 7 . 
- 0016] first, the thing which shows the bright film substrate in which the electronic parts as an example with which 
irawing 1 and drawing 2 applied this invention were carried -- it is -- 1 -- a bright film substrate and 2 -- a transparen 
dectric conduction film and 2a — for a circuit pattern and 6, as for LSI (electronic parts) and 12, a photoresist and 1 1 
ire [ a metal layer, and 4 and 5 / a connection and 3 / a connection electrode and 16 ] light 

0017] Cheap transparent materials, such as PET (polyethylene terephthalate) or PES (poly ether ape phon), are used 
:br the bright film substrate L And patterning of the transparent electric conduction film 2 is carried out to the front 
:ace of this bright film substrate 1 with transparent conductive matter, such as ITO (IndiumTin Oxide). 
0018] In the example, to the portion except the portion in which LSIl 1 on this transparent electric conduction film 2 
nounted, metallizing of the metal layer 3 by the bilayer which consists of nickel (nickel) metallurgy (Au) or its one 
netal is carried out, and low-impedance-ization (reduction in resistance) is attained into it. This forms the 
predetermined circuit patterns 4 and 5. And this circuit pattern 4 and LSIl 1 as electronic parts carried among five are 
nounted through the photoresist 6 hardened by irradiation of the light 16, such as ultraviolet rays. 
0019] Here, LSIl 1 is for a liquid crystal display drive, and the inferior surface of tongue of this LSIl 1 is equipped 
Adth Au or the bumps 12 and 12 by Au plating, and - as a connection electrode. Such bumps 12 and 12 and -- are 
oined to the transparent electric conduction films 2 and 2, the metal layers 3 and 3 and the connections 2a and 2a 
jxposed from ~ of and respectively. 

0020] In addition, it connects with the circuit board side which is not illustrated, and one circuit pattern 4 is connects 
:o the liquid crystal display panel 3 1 side which showed the circuit pattern 5 of another side to drawing 3 . 
Furthermore, slit (opening) la is formed in the side which established the circuit pattern 5 of the bright film substrate 
n the example. Namely, the bright film substrate 1 has come change into the state where it bent at the right angle 
nostly, by existence of this slit la. 

0021] Next, patterning to the above bright film substrate 1 and the method of mounting of LSIl 1 are explained. 



0022] First, a thin film is formed with the transparent conductive matter by ITO, by the method of a well-known 
photolithography, as shown in drawing 4 , except for a center section, patterning of the transparent electric conductio: 
:'ilms 2 and 2 is mostly carried out to the front face of the bright film substrate 1 which consists of a PET or PES, and 
he predetermined circuit patterns 4 and 5 are formed in it. In addition, the thickness of the transparent electric 
:onduction film 2 by this ITO is 1500-3000A. 

0023] Furthermore, in the example, mostly, between the ****** transparent electric conduction film, the center 
iection, i.e., the portion in which LSIl 1 is mounted, containing the connections 2a and 2a of the transparent electric 
:onduction film 2 and two edges and, 2, and 2, the plating resist which is not illustrated is formed and the metal 
nembrane by the bilayer which becomes a portion except this portion from nickel, or Au or its two metals is formed 
)y plating. And by exfoliating a plating resist, as shown in drawing 5 , the metal layers 3 and 3 are formed on the 
ransparent electric conduction film 2 and 2, and low-impedance-ization (reduction in resistance) is attained. In 
iddition, the thickness of the metal layer 3 by nickel, or Au or its bilayer is 1000-30000A. 
0024] Then, by the method of photo lithography, etching removes the portion which forms slit la in a bright film 
iubstrate, and slit la is prepared in this portion. 

0025] Next, as shown in drawing 6 , mostly, the photoresists 6, such as ultraviolet rays, are applied to a center sectio 
md alignment of Au or the bumps 12 and 12 by Au plating who contain the connections 2a and 2a of the transparent 
jlectric conduction film 2 and two edges on the bright film substrate 1, and LSIl 1 which equipped the inferior surfac 
Df tongue with -- is carried out as a connection electrode from the upper part. That is, the bumps 12 and 12 of LSIl 1 
md - are joined to the transparent electric conduction films 2 and 2, the metal layers 3 and 3 and the connections 2a 
md 2a exposed from ~ of --, and --, respectively. 

0026] And it changes into the state where LSIl 1 was pressurized, making a photoresist 6 intervene on the bright filn 
substrate 1 with the pressurization fixtures 71 and 72 which make a vertical pair, as shown in drawing 7 for example. 
\t this time, light, such as ultraviolet rays mentioned later, is irradiated from a lower part by using transparent 
naterials, such as a transparent resin, for the lower pressurization fixture 71 at least. 

0027] In this way, making a photoresist 6 intervene on the bright film substrate 1, where LSIl 1 is pressurized, as an 
irrow shows, the light 16, such as ultraviolet rays, is irradiated in the simultaneously center section of the bright film 
substrate 1 from both upper and lower sides at drawing 2 . In order to penetrate the pressurization fixture 71 with 
A^hich the light 16 from a lower part consists of a transparent material at this time, the bright film substrate 1, and the 
ransparent electric conduction films 2 and 2 and to reach a photoresist 6, this photoresist 6 hardens and LSIl 1 is fixe 
m the bright film substrate 1 . 

0028] By the way, since the metal layer 3 is formed to near the connection 2a of transparent electric conduction film 
^dge, it is necessary to irradiate the light 16, such as ultraviolet rays, in the simultaneously center section of the brigh 
ilm substrate 1 also from the upper part at drawing 2 , as the arrow showed, and to stiffen the photoresist 6 on the 
netal layer 3 in the example. However, if the metal layer 3 is fiirther retreated in an outside position and it is made fo 
I photoresist 6 to hardly appear on the metal layer 3, only irradiation of the light 16 from a lower part is sufficient. 
0029] Moreover, after carrying out alignment of LSIl 1 on the bright film substrate 1, a photoresist 6 is applied and 
/ou may make it make it intervene between them conversely, although it was made to carry out alignment of LSIl 1 ii 
he example after applying the photoresist 6 to the bright film substrate 1. In addition, as electronic parts to carry, not 
>nly LSI but other ICs (Integrated Circuit : integrated circuit) etc. are sufficient. 

0030] The photoresists 6, such as ultraviolet rays, are applied to the simultaneously center section which contains 
connection 2a of the transparent electric conduction film 2 by ITO of the bright film substrate 1 which consists of a 
?*ET or PES as above. By joining the bump 12 by Au of LSIl 1, or Au plating to connection 2a, irradiating the light h 
;uch as ultraviolet rays, from the lower part of the bright film substrate 1, and stiffening the photoresist 6 made to 
ntervene between LSIl 1 LSIl 1 is fixed to the bright film substrate 1, and LSIl 1 can be carried on the bright film 
substrate 1, without impressing most heat like before. 

;003 1] Furthermore, it writes as a thin film thing using the transparent electric conduction film 2 by ITO to formation 
)f the circuit patterns 4 and 5 on the bright film substrate 1, for example, patterning below 70-micrometer pitch is als* 
nade possible, and the miniaturization of a mounting gestalt can be realized. Moreover, low-impedance-izing is also 
possible like an example by metallizing-izing the transparent electric conduction film 2 (formation of the metal layer 

0. 

0032] Moreover, since connection used the photoresists 6, such as ultraviolet rays without the need of heating, it can 
ase the bright film substrate 1 which consists of cheap PET or cheap PES, and a large cost cut can also expect it. 
Vioreover, also about the reliability of connection of LSIl 1, since the flexible bright film substrate 1 is used, the 
/ariation in a bump's 12 height etc. is absorbed to some extent, and it is reliable. 



0033] Drawing 3 shows an example of the liquid crystal display module 30 which comes to connect with the liquid 
crystal display panel 3 1 the bright film substrate 1 in which LSIl 1 was carried as mentioned above. The liquid crysta 
iisplay panel 31 closes liquid crystal 34 by the sealant 35 formed around between the up-and-doAvn transparent 
jubstrate 32 which consists of glass or a film, and 33, and patterning of the transparent electric conduction film 36 foi 
iquid crystal display drive by ITO is carried out to the upper surface of the lower transparent substrate 33 in the 
example of illustration. The edge of this transparent electric conduction film 36 is end-connection child 36a. 
0034] The edge of the previous circuit pattern 5 is connected to end-connection child 36a of the transparent electric 
:onduction film 36 for a liquid crystal display drive by ITO of the transparent substrate 33 upper surface of the bottoi 
hrough the different direction electroconductive glue 37 to such a liquid crystal display panel 31 from slit la of the 
iforementioned bright film substrate 1 as a driver substrate. 

0035] These different direction electroconductive glues 37 are the conductive particles 37a and 37a and the thing 
^hich comes to mix ~ in binder 37b by thermosetting resin. While connecting electrically end-connection child 36a ( 
he transparent electric conduction film 36 of the liquid crystal display panel 3 1, and the circuit pattern 5 of the brighl 
Mm substrate 1 through the conductive particles 37a and 37a and - by heating with pressurization, binder 37b harder 
md mutual fixation is performed. 

0036] In this way, it connects, where the bright film substrate 1 is mostly bent at a right angle by slit la to the liquid 
crystal display panel 3 1, and the liquid crystal display module 30 is constituted. In addition, the circuit pattern 4 of 
mother side of the bright film substrate 1 is connected to the circuit board side for the control which is not illustrated 
0037] Thus, in the liquid crystal display module 30, it can contribute to a large cost cut by having used the bright fill 
jubstrate 1 which consists of PET or PES which fixed to connection 2a of the transparent electric conduction film 2 b 
TO LSIl 1 which joined the bump 12 by Au or Au plating through the photoresists 6, such as ultraviolet rays, as a 
iriver substrate with which side **** of the liquid crystal display panel 31 is joined and equipped. 
0038] In addition, in the above example, although metallizing of a part of circuit was carried out by nickel or Au in 
Drder to low-impedance-ize, this invention is not limited to this and metallizing does not necessarily need to carry out 
Moreover, of course, it can change suitably also about a concrete constructional detail arbitrarily [ the liquid crystal 
iisplay module of an example ] also about the application use of this invention. 
:0039] 

Effect of the Invention] As mentioned above, according to the connection structure and the connection method of 
electronic parts concerning invention a claim 1 and given in two By irradiating the photoresist which joined the 
connection electrode of electronic parts to the connection of the transparent electric conduction film formed in the 
bright film substrate, and was made to intervene between these electronic parts and a bright film substrate, and makin 
t harden light Since electronic parts are fixable to a bright film substrate, electronic parts, such as LSI, can be carried 
3n a film substrate, without impressing most heat. 

0040] And since the thin film of transparent electric conduction material, such as ITO, was used for formation of the 
circuit pattern on a film substrate, patterning below 70-micrometer pitch can also be made possible, and the 
niniaturization of a mounting gestalt can be realized. And since connection used photoresists, such as ultraviolet rayj 
Aithout the need of heating, it can use film substrates, such as cheap PET, therefore a large cost cut can also attain it 1 
he above. 

0041] Moreover, since the bright film substrate which fixed to the connection of a transparent electric conduction fil 
he integrated circuit which joined the connection electrode through the photoresist as a driver substrate with which 
jide **** of a liquid crystal display panel is joined and equipped was used according to the liquid crystal display 
nodule concerning invention according to claim 3, it can contribute to a large cost cut. 



Translation done.] 



